Perrimon, 1993). The results confirmed our ablation exand notum regions but absent from the presumptive wing blade where peripodial and columnar epithelia are periments, clearly demonstrating that translumenal signaling is required for imaginal disc development.
in direct contact (see Figure 1B) . The subcellular morphology of peripodial cells further supports a translumenal signaling function. In wing Results and Discussion discs, peripodial cell nuclear membranes were associated with a membranous organelle ( Figure 1D ) which Identification of Translumenal Extensions tapered into a funnel-shaped sac within each cellular We used the lipophilic membrane marker DiI to describe extension. We speculate that this unusual internal memthe morphology of live wing peripodial cells. Optical brane represents a mechanism for targeting specific sectioning obtained by confocal microscopy revealed RNAs or proteins to the translumenal extensions. Mito-"translumenal extensions" which traversed acellular chondria labeled with Rhodamine 123 localized to the space (the disc lumen) and terminated on the surface extensions as well (Figure1E), suggestive of locally enof the columnar epithelium ( Figure 1C ). These structures hanced ATP consumption (Fawcett, 1981) . To observe initiated on the apical surface of each peripodial cell, peripodial microtubule networks, we identified a periranged from 5-30 m in length, and often appeared to podial Gal4 driver (c311-Gal4) and used the Gal4/UAS be highly vesiculated. In general, only one extension system (Brand and Perrimon, 1993) to direct expression was observed per cell. Similar structures were observed of a fluorescently tagged microtubule binding protein in eye, leg, and haltere discs, suggesting a generalized (UAS-tau-GFP; Brand, 1995). In live analysis, translumemorphological basis for translumenal signaling. We note nal extensions were packed with microtubules (Figure that the lumenal cavity of imaginal discs does not form 1F), demonstrating that they are not cytonemes, threaduntil the early third instar (Auerbach, 1936), so it is unlike processes observed in disc columnar cells (Ramirezlikely that these structures are present during earlier Weber and Kornberg, 1999). Based on these observations, stages and they were not detected. Further, not all periwe conclude that peripodial cells possess structurally spepodial cells produced extensions. In the wing, extensions were numerous in the presumptive dorsal hinge cialized translumenal extensions. Below we provide function is not unique to the eye. Surgical ablation of wing peripodial membranes resulted in specific loss of the specialized bristles and hairs along the wing margin functional evidence that these structures mediate peripodial-columnar signaling during development.
( Figure 3 ). As described above, translumenal extensions were not observed in the presumptive wing margin region where there is no detectable lumenal cavity be-
Ablation of Eye and Wing Peripodial Membranes
In the eye disc, peripodial translumenal extensions cortween the opposing peripodial and columnar epithelia. We infer that, here, direct cellular contact mediates perirelated with the position of the morphogenetic furrow (Figures 2A-2C) , a wave of cell division and photoreceppodial-columnar signaling in the absence of visible translumenal processes. tor cluster formation which sweeps across the columnar Together, these ablation experiments reveal a novel requirement for intact peripodial epithelia in patterning both eye and wing primordia. However, it is important to note that the phenotypes observed following ablation could be due to myriad effects other than disruption of signaling through translumenal extensions. For example, ablation of the peripodial epithelium could result in direct exposure of columnar cells to hemolymph or dilution of critical extracellular factors normally concentrated in the enclosed disc lumen. To circumvent the many caveats associated with cell ablation, we employed the Gal4/UAS system to inactivate functional aspects of peripodial cells while maintaining the integrity of the peripodial membrane.
Peripodial Glued and the Regulation of Furrow Progression
We began with the hypothesis that furrow progression depends on the transport of signaling molecules along microtubules within the translumenal extensions. To test this, we employed c311-Gal4 to drive peripodial membrane-specific expression of dominant-negative Glued (UAS-Gl ⌬96B ; Allen et al., 1999), a defective component Figures 6E-6G) .
While highly suggestive, we note that the c311 Gal4ϾUAS-Ser(s) phenotype does not indicate whether the defective Ser signal travels through translumenal Together, our studies necessitate a reconsideration of the two-dimensional models for disc morphogenesis level.
As 
